I. INTRODUCTION
Assume that the desired frequency response Hd(Ld1, u2) is defined over p disjoint nontransition bands 
(ni,na)ES where 5' is the domain of support of the two-dimensional (2-D) finite impulse response (FIR) filter under design. It is well known that the Chebyshev (minimax) approximation is to find a set of optimum filter coefficients (h(n1,n2)l(nll nz) E S } such that the objective function J c ( h ) = m a~c ( l E ' ( w 1 , W 2 ) I 1 ( W 1 , W 2 ) E RI
E ' ( w 1 , w z ) = we(u1,JZ). E(w1,wz) 
( P l ) The larger the weight wi, the smaller ts the absolute e m f J E ( w l i , w z i ) ) .
A NEW ITERATIVE WLS CHEBYSHEV APPROXIMATION METHOD
Let a ( j ) denote the j t h largest local maximum of I E ' ( w 1 , w 2 ) I for (w1, w 2 ) E R, where E'(w1, w 2 ) is given by (4) in which We(wl, w2) is a piecewise-constant weighting function as w e ( w l r w 2 ) = 1/Pk, if ( w 1 , @ 2 ) E Rk,
where m is the total number of weighted-error local max- (10) where a is a preassigned small positive constant, we have obtained the desired h, otherwise go to the (n+ 1)th iteration with the weighting function updated by where q is a positive real number, c is a small positive real number, and both of them must be assigned in advance. Next, let us briefly discuss how to select the parameters p and c, respectively.
The parameter q plays a role similar to the step size parameter in the well-known least-mean-square (LMS) adaptive filter. For a small q , the approximation error JE'(w1, wa)l follows a smooth path, and for a large q, the approximation error (E'(w1, wa)( exhibits oscillations from iteration to iteration. Empirically, we found that the proposed method converges for 1 5 q < 2 and that q = 1.5 is a good choice. On the other hand, we limit the weight win) Although the proposed approximation method was illuminated via the design of a complex FIR filter, it is surely applicable in the case of real filter coefficients by converting the complex linear vector model given by ( 5 ) into a real linear vector model which can be easily obtained by concatenating the real part and the imaginary part of E ( w l i , w z i ) as a 2M x 1 vector. The real WLS estimate h associated with the resultant real linear vector model has a form similar to (7) except that the matrix D here is a real 2Mx dim(h) matrix whose components can be easily determined from the real part and the imaginary 61 : 62 : : Sp = p i : p2 : * . * P P .
part of H ( w 1 , wz). With the parameter q set t o 1.5, c set to loh4 and A w set to ~/ 3 2 in the proposed approximation method, the numerical results of the designed filters by the proposed method as well as the corresponding results reported in The parameters q , c and A w used were q = 1.5, c = 10 8)). 
IV. DESIGN EXAMPLES In the following design examples, the sampling points

V. CONCLUSIONS
We have presented a new iterative WLS approximation method for the design of 2-D FIR filters. It can be used to design 2-D FIR filters with any arbitrary complex frequency response and the designed optimum filters are quasi-equiripple. We also showed three design examples to justify the good performance of the proposed approximation method no matter whether filter coefficients are real or complex. Moreover, the proposed approximation method does not have the degeneracy problem existing in exchange ascent algorithms because the WLS estimate (see (7)) is associated with an overdetermined linear vector model (see (5)).
